
uMc 783.14 Geo logy

The fo l l ow ing ' i s  a  genera l  desc r ip t ion  o f  the  geo logy  o f  the  m ine
plan area.  There are no coal  seams underneath the sur face operat ions
and no overburden t ,o  be removed.  Cut  and f i l l  areas for  the sur face
fae i l i t i es  and  roads  requ i re  on ly  sha  l l ow cuLs  be  made.  Road  cu t  and  f i LL

is  descr ibed in  the enclosed Dames and Moore repor t  on soi l  s tabi l i ty .

The coal  seam is  to  be entered through an o ld ex is t ing mine.  The
analyses of  the coal  and roof  and f ldor  rock are of  samples taken ins ide
the mine rather  than core samples.  A copy of  these analyses is  inc luded
in th is  fo lder .
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SCOI 'E  OF PROJEC' I '  *  SET 'T ' INC

L ' i | j  L d  r s . r ( r l r t t . r i . s : ; . t r r c e  r i n d , l n i r p p i l l g  w c r e  p G r f D r o t t i ' i  r I l  l . l . r ' i

Br , i , r  r  C r , ; ek  
-C rnyon  

r rea  ( l f  l ower  t l unb ing ton  Can \ ' . ) n  du r i r l g

t l l e  nonLn  o r  ' . Ju t re ,  19 .u0  i n  o rde r  t o  eva lua te  Lhe  m i l l eab i  l : i  Ly  '  l

d r l d  cod r  resou rces  o f  se lec ted ' f ede ra l  and  fec  coa I  l cased  l a r rds .

l '  j  gu r ! r  l .  (  f  o l l ow inc l  page)  shows  b t re  gener . r l  . l oc . l L  i on  o f  t he  p ro jdc t

Th i s  r epo r t  i s  a  syn thes i s  o f  ex i s t i ng  pub l i shcd  d " r t J

.rnd data gathered dur ing f ie ld work by er lployees of Sanderg

Exp lo raL ion ,  L i rn i t ed .  work  accomp l i shed  i n  the  f i e ld  i nc luded

wa lk ing  aLong  the  ou tc roP  (where  phys i ca l - l y  poss ib le ) ,  hand  '

t renching of the outcroP and'measurement of  the exposed coal

sec t i . ons .  E leva t i on  con t ro l  o f  Ehe  coa l  ho r i zon  was  de te r -

;m ined  by  an  a l t ime te r  ca l i b ra ted  da i l y  w iLh  a  map  po in t  o f
t -'tu' f uown  

e leva t i on .' - r r -  ' - -  - - -

Bear Creek Canyon is located in Emery County,  Ulah

approximae.ely ten mi les $rest norths/est along S taLe HiEt l ! ' /ay 3l

f rom Ll-re town of t lunEington j .n bhe sout- l ld.rst  port ion of  Town-

sh i . p  16  Sou th ,  Range  ?  Eas t ,  S .L .B .  &  M .  The  " s i t e  spec i t i c

a rea "  fa l l s  w i th in  the  con f i nes  o f  t he  wasa t - c l l  P fa teau

Physiographi,c Province and is consiclered part  of  the CenEraf

UEah  o r  wasa tFh  P la teau  Coa l  F ie ld .

The study area is composed of precipi tous step- l j 'ke terrain

(cl i f fs al ternat ing sr i th steep sloPes) which posed numerous,

sometimes insurmountable access problems !" i th regard to

fol lowinq the coal  outcrop. Canyons vis i ted dur ing the re-

conna issance  (Bear  canyon  and  re la ted  d ra inage  axeas )  a re  i n t -e r -

rn i t t en t .  and  pe renn ia l  t r i bu ta r i es  g f  l l unL ing ton  Creek .
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o
' l ' l " t t - :  s  L r r d y  c J  f c c l  L s

f - ' I . r ( . 1 ' - ; S  ; " r l t i . l  1 : I r u  c " l  i L l l . u r t - t l

i ' r '  i  i )c  ,  l , i  t - ; ; r l r  c . l ] , r1 ; ,  f  u l " :  j : i r r t  t  c* '
a

I l i  L l t d  c l t * i : t  l l 3 l ' I i 4 r : r  f f t . ; n l

r , . . r I l e I  , . r f  2 . , 9 t . 1 t )  l , : u L -

a 
( l ) rg tz ,  cenbra l  u tah

u [+asa tch  P la teau ,  Book  C ] i f  f  s  and
U .G .M.S . ,  I t .H ,  Doe l l i ng .

e s  l : y  p i r v , : d  r o a i " J .  L l l L l v d  L i i - r t t t ;

t  t . r ;  l , i , - i U 0  t e t : t - .  w i t ' f t  i . l l l  ( ) v r , : r ' . r1 t
a - . 1 .

ULIOI,OCY

Ge tt* r a I $f:.:fLfS.IgI${
' I l r e  e x p o s e r J  g c o l o g i c  c o L u l r n ,  i n  a E i c e n c l L n g  . . r r : i l e r ,  c r o r r s i s t . s

o f  t i r e  t " l . r n c o s  S l r a l e ,  t i r e  S t a r  P o i n t  S a n d s t o n e ,  L t r e  c o a l * b e a r i r r , - ;

B l a c k h a w k  I ' o r m a t i o n  a n d  t h e ' C a s t l e g a t e  S a n d s t o n e  f v l c t t r b e r  o f  t t r c

P r . i c e  R i v e r  F o r m a t i o n .  A t l  o f  f h e s e  g e o l o g i c  u n i t s  a r e

-  r u s  i n  a g e .  T i r e  S t a r  P o j - n L  S a n d s t o n e  t h r o u g h  t t r e  F r i c *- r e t ' a c e o-

f l i qe r  Format ion  composes  the  Mesaverdc  Group ,  i . n  th i  s  l oca l r  t - y  .
i  . 'd ,
t \
;  \ f f t *  M a n c o s  S h a l e  f o r m s  t h e  i n i t i a l  s t e e p  s l . o p e s  r i s j n i " t

f r o m  t h e  \ ^ r a s h e s  w h i c t r  j . r r  t u r n  i s  o v e r l a i n  b y  t : h e  . i . n i b - i a l  c ] i f f *

f o r m . i . n g  S t a r  P o i n t  S a n d s t o n e  ( "  .  .  .  .  t t r i c k - l r e c l d e c l  1 ' o  m . i s s i v c

b e d s  s e [ ) e r a L , e d  b y  s t . r i : o r d i n a t e  M a n c o : i -  l  j . k t -  " s l i . r l e " ,  )  
(  f  )

The  B lackhawk Format ion  i s  con lposed  o f  . r .L t .e l l I l - r t i r rg  $c r t ru l - -

s t , o n e s ,  s l i . r l e s ,  m u d s t o n e s  a n , C  c o a l  r e p r e $ e n h l - n g  n a r j - r r e ,

t r a n s i t i o r r . r l  a . n d  t e r r e s t r i a l  v A r i e t i c s  o f  s e d i m c l l t  . r t "  i , r n .

Depos  i t  j -o r ra l  en r r  i ronments .  o f  L i re  B l .ackhawk For t t t ; r l - i o r t  j - r t c lud t :

I  i t - tora l  ,  lagoon.r l  ,  estaur ine anrJ Swam[. )  type enVironnre l tEs "  
' I ' I r *

-  J -

$ [ ) , 1 r ,  ; r c j y  v t : g u L ; t - c ( l  l . 1 1  t l l t r ; i t -

T l t * t  . : l r r s i " i : i L  r ' - r i l l t t : . t . J  1 i  i r t

Coa I  F ie l ds :  Sev ie r *SanPe te ,
Smery,  Monoqraph Ser  ies  Nct  -  3  ,



* 1 *

l J l - c r c ! ' : l t , r w k  o u t . C r 0 [ , , S  t . { )  f o f r n  e  S t e p  , . p d  - i  r ; l _ . r r :  t . o l i 6 g r O p f i y  s . l  i , 1 l r t _  I  y

i t . r : - i : : i  [ ' r : ; . I ; . j L , : r l l t -  t l r ; r l t  i - [ i t . :  S t . c l f  P O i p t -  l : , , j - L l : ) w  c r t ] d  l - t - t e  C . r ; t : l c . , _ J " r l : c - :

r t b o v c ,  t ' l u l L { p l . e  c o c r l  s c c J l r r s  a r e  f o u n . J  { , , / i { - l r i r r  L } i c  1 . c - l w c t -  3 5 0
{

l " r : :u  t  r )  t  t - i i t - r  i J  l . iC  k l rawJr .

f n t -  / a  - t - .  r  t r .  l -' l ' l l u  e e s t t e < 3 . r L e  l v t u r l t b e l  o f  t - h e  I ) r i c e  I t i v e r  I ' o r n . r E r . o n  n r . , r J . : c . $

L l p  a  n r i r s $ i v e ,  r € : ; i s t c n t -  c l  i f  f  - f o r m e r  a b o v e  L h e  I J l a c k l r i l w k .

5 t -  r l rc t  r r  r ( j

The  l l ea r  Canyon  f  au l t ,  wh i ch  i s  pa r t  C I f  t he  no r t h *sou  t h

b ' r end ing  P leasan [  V . t l l e y  f au lE  zone ,  i s  t i r c  on l y  ma jo r  s t r uc tu ra l

f u . r Lu re  i n  t . he  s tudy  e l r ea  wh i ch  h " r s  any  e t f ec t  on  L5e  m i1 . - , -

a l - r i l r t y  . i nc l  con t i nu i t y  o f  t he  coa I .  ,D i sp lacen ren t  o r l  t l r i s

I  
par t  j .cu lar  f  au l t ,  i s  es t imat ,er l  by  the au L ,hor  to  be 2  00 t+  in

\  t d te  v i c in i  t , y  o f  Bear  Creek  Carnpground  on  the  nor  Lh  s  ide  o f
\ ,-t\
'  5  td " f i e  r i  i g t rway  31  (Enc losure  I  and  phorograph  i r r  Appenc l i x  )  .  , I ' 1e

w e s t '  s i c l c  o f  t h e  f a u l t  i s  d o w n  r e l a t i v e  t o  t h e  e r $ L  s i c l c r .  I . r r

t L i e  v i c i n i L y  o f  b , h e  B e a r  C a n y o n  M i n e ,  S e c t i o n  J 4 , ' I o r v n s i i i p  l , i

s o u t i r ,  I t , " r r r g e  I  E a s t ,  t h e  f a u l t  i s  b u r r - e d  I : 1 -  a l l u v i u n r ,  l r o w e v r r ,

t h e  f . a u I t  t r a c e  e x p r e s s e s  i t s e l f  i n  t , h r e  f  . r t l " s  j . n  t h e  N I , / l ; .

N ! . I l . t  o f  $ e c t , i o n  2 1  ,  T o w n s h i p  1 6  S o u t h ,  R a n g e  
' ?  

E a s L  a n d  c l r s *

p l a c e r n e n L  a t .  t h i s  p o i n t ,  i s  a p p a f e n t l y  l e s s  t h . r r r  f  i v e  t E i c L .
f

St ra ta  immed ia te l y  bo rde r ing  the  fau l t  i s  d i s tu rbed  anc l  i nc6 -1 r r *

s i s ten  L ,  i n  spa t i a l  a t t i t ude  w i th  equ iva len t  s t ra ta  i n  t he  s tuc l y

a rea  eas t  o f  t he  Bear  Canyon  fau l t ,  Th i s  w i l l  no  doub t  have  a

.O l imit ing effect on the extent to which coal can be mined in the

immed ia te  v i c in iLy  o f  t he  fau l t , .

the ! /es , tern  bo i :ndary  o f  Ehe s tudy

The Bear Canyon f  aul  E nr.rrks

a rea .

!



: , l  t . t 1 . . r  t - : , 1 i ; L  i . i t .

t  t -  f - i  L r i r l ,  r  f j ' t t - i ) . ' " ' i r l  i - t t , i

- 5 -

l..i t ,,-' f'.,r \-t "L L

u l i r * l c  1 .  I  e l r L

a rc  l l tJ ' ; i  r  I  Y l t t - l  r  i  : ' :<) t l  t '  ' ' t  l '  ' i ' r l

1 .11 i :  n-L  t ' r r '1  COf td  i  L  Lr : r11S .  L- l t i i r  ]  r - - r t . l  l l - . j  f  t . r r ) : . ,

t f I  t h e , :  S , ' ) L l L i f , ' : l ^ r t  ] : l o l .  l . t O n  t r f  t - i t t ; r  ' l r r ' ' . j " t. : :  I  ' i  .  r  l r  |  |  ' r  l r . , W t * i r "  i t t  r - ' l . r : i V . , i  t -  i t , t . t
* l  L . l . ' l . J  l l  I  I  j . '  I

L: i l , : r t - i  i  t r  t - i t . :  r t (J r  [ . f i *  r t t  por  f -  t c - r t t  .

l j r r r . r J I  f c t u l f s  n r ) t : c d  . l t r  b t t , g  f . i e l d  . r l o r t t j  O u L C r i r p

l , r r t J l - e c i  L 0  [ ; u  L , J " t ' , . J . r l y  c l f  r r ( r l ' l - t e c t O n i c  O r i g i . r r  ( ' ' i . ! J "

S I u n t l : r )  i l y  t f r c  a u L l t O r .  U t l r c r  f . r t t L t s  u b : ; c r . V t : r " 1 .  d i . - 1

c i i sy :J -a i . :e incn t  o f  s r t f  t  i u ien t  lT i c r rJn i t .udc  t - c . l  i " l t :  p ro t - t i l : r

Co,e L

u r i i i

I I 'r uf

MLr l  L ip te  coa l  $ec r r r l s  a re  f  ound  in  t l r c

t l r e  E I a c k h q r w k  F r O r m a t i o n  a s  w a s  p r e v i o r , r s l r l

I o w t * r  3 5 0  l - e e B  o f

n l e r l r i . o l r € r - i .  I n

H iaw. r t . t ra ,  B I j  r rd

( s r : e  T a b l e  I

-  c l$cend  ing  o f  c l s . t -  t . l t e  Seams a re  as  f  o I  l ows  :

t he  uppe r  bec iu ,  
( l )

I
tl

1
I
!

i

Ch,f ryon,  Bear  C"rr iYotr  and. \

r c l l . l ow i .ng  P . rgc )  -

l ; o n e  o i  t 1 *  c o , r l  l . i t : s  , J t  , S c p t i i s  o f  t { i r ) u d  t - l t a n  I ,  B 0 ( )  - i r i

i - i re .  s  Ludy  a rea  .  Dc1 :L t r  shouJ . ,C  r ro t  l . r , :  a  I  rn r i t tn . . l  f  ac  t ;o r  L r l  t t r  i " t i i  r t ' J  '

I f  w d g  n o t e d  i r i  t l i e  f i . e l d  L h r . r t  : i L r i r f  r  s . L L t - t . r i . u : c i .  * r l - .  c l - c v ' r t - l i l l l : )

c o n $ j " s t e l t  w i b i r  L h e  u p p c r  b e d s  s t r u c i t u r a J  l r o t l i - z o r r  w € r d  b " r t l - l  i '

l : u r - r recJ  and  no t  o f  econc lm ic  i rnporL ,ance-

T i re  I r I i nd .  canyon  i rnd  lSear  canyon  g ied ln ! ;  w . j r c  n teJs t r t :u t l  i t l i ' l

observed  a t  , v . r { i ous  po in ts  in  Lhe  s tu< ly  a rec r  by  the  au  t ' ho r  '
. ,

a

however  ,  these seams were t raCeable  OnIy  loca l  Iy  i *  Bear  C"rnyot t

(Enc losu re  I ) .  L im i t ed  t r aceab i l i t y  o f  t hese  t 'wo  seans i  t s

o f  s l ope  deb r i s  ac t i ng  as  cove r  and /o r  dcPos i t i ona r  r r r egu le r i - [ i c s

( : )

1 9 ,
1 9 3 I ,  T h e  t l a s . r t c l :  P l - a t - c c l t l  C i J , l  I  F i c l L c i ,  U t - ' r h '  l J " l l  ' t ' " : ;

[ . f ' l  .  : i p i . : k u r ' .

fl
fl
E
ffi
H

" l  a t t r i bu ted  to  the  l en t i cu la r  na tu re  o f  t he  seams ,  the  ex ten t

l ;r. i  I 1...: t" i rt

( 2 )
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I t  . l l  -  D i , u  i  i  r . n i ;  r  r r . t  r c : . r t * r : s  t h e  I J e a r  C a n y o l l  s e a m  i s  p r e s c n t  j . r r

. l , r r l l -  l , ' c . . r r - K  , ) l t  l : ' i : r l r  L l L , * r * - k  C * r r t y o n . ( e . r s t .  o f  [ 3 c - r r  C r e ' ' ; k  C " r r r y o l ] )

r v L [ h  i r  t , J r r c l . l f i e s s  r . L f  6 . 5  f e e E , ' h o w e v e r ,  t ] i i s  m e c r $ u r e m e n t  w d s
t  

, , t

r l ( ) E  v c . r r f  i e r l  . ( r )  f ) c . r e l l i n c y  . r I s o  h a s  a  1 7 . 3  f o o E  m e a s u r e m e n t :

j - r r  Lhc  l J t - r c r r  Canyc in  sea f i r  i n  Bear  Creek  Canyon  L i ra t  was  no t

vg r r f  i ec l  i n  t l r c  f  Le tc l  po$s ib Iy  bec . ru$e  t  h i s  p " . ' r r t i cu I . . t r  e : i l rosL I r :e

red  bY s  IoPe  deb  r  i  si r c s  s i n c e  b e e r t  c u v e l

F  ,  :  \  - - , - - - L l -

A smal  l  ad r  t  approx i rna te ly  50 f  ee t  in  leng bh and in ter -

pe i )e t ra t i r  r  Canyon seem (measurement  Iv I=5)pre tec l  as  Pe i )e  t ra t ing the Bea

. rnd  a  l onger  ad i t  app rox i rna te l y  300  fee t  i n  l eng th  and  i n te r -

r r r : r - r c , t r a f i i  S u n I T I  ( m e a s l l f g n t g t f t '  I \ 1 - 7 ) ,pre ted  as  pene t ra t  i ng  the  B l i nd  Canyon

r^Jere d  j .  scoverec l  in  Bear  Creek Canyon ,  Sect  ion 24 ,  Townshi l :  16

, f i ou th ,  RanEe  ?  Eas t .  The  f  u l l  ex ten t  and  h i s t o r y  o i  t ; hese
, t . .

*Sr f  i r - rg  s  i  s  not  known .  The f  . rc t  tha c these two seams are no t

t  racea i :  l .  e  f  o r  any  s  ign i  f  i can t  a rea l  ex t ,en t  beyond  these  o  L - i

! v r . . , r k i n g s  i n c l i c a t * : s  t h e  s u b o r d i n a t e  n a t u r e  o f  t h e  1 3 e " r r  . r n c l  B I i n ' - l

C a n y o n  $ c a r [ s

Ip  the  S l r l l 4  ,  SWk o f  Sec t ion  21  ,  
' f owns l - i  i p  1  6  Sou th  ,  R . rnge

7  Eas t  th ,e  Bear  canyon  Mine  i s  l oca ted ,  T l i ro  seams werc  v ' / ( ) r k . : . j

t i i e r e ,  ' t - h e  u p p e r  o f  w h i c h  i s  t h e  B e a r  C . r n l r o n  s e d n l  ( * : l e v . r t i o r r

7 , 4 2 0  f  e e t - )  . a i r a  t h e  l o w e r , o f  v r h i c h  i s  t i r c  I l i a w a t h a  s r , l ' r l l l

t

, ( e l eva t i on  7 ,340  f ee t ) .  Th i s  i n t e rp re ta t i on  i s  based  on  t he

seams  s t ra t i g raph ic  pos i t i on  above  the  S ta r  Po in t  Sands tone .

The B l ind Canyon seam apparent , ly  has p inched ouB or  been re-

p laced  i n  t , h i s  l oca l  i t y  ,  The  m ine  l i es  on  the  wes t  s ide  o f

the  Bear  Canyon  fau l t "  The  p resence  o f  t he  H iawa tha  and  Bear
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' L . r i l  s r : ; i l l r s i  a L  L . , h e  n t i - i t e  l e r : r d  C f e ( l c j n C ' r )  t o  t i i e  ; r u L l i O . t : t s  C ; l _ i i , r r i . i r r r

I  i t r . l : , ; c . j  : i t : j , : . l i l l l , i  , ' l  l l i - ' :  [ r l i { ) b . l l f  Ly  I i f ' r )S ; i : t ' t L  c lC I  t . rS5  ( - - - , t f ) ' / ( t l ' t  1 . - * . r  f . ] r . , :  r : , , r  l j  I.  r  l , . l

;  l . l  r :

o

L ! . j  L i t uy  t v r t r - , - l  l l 0 [ ,
t

l - r . rL lu r lb  L  u  I l ( ) r  u tua t : iu r , - rb . l - r :  ( [u , . :  t -u  ; . ; . ] -c lF - , , :  u r ) \ , , r

' l ' . i r t  f l t . , i t ; r t - f i . : t  5 c ; r i r t  t v , t $  i . r l i : r r E j i j - r l  t - l r . r ' O r r g L ' t O u t  t l r e  n t . r J O r . i L ' , '

, t r '  t i t c j  s l - u r J y  c l r ' c c l  b . : t s e . l  o I r  i I s  S t r . * L i ! [ J - c r p l i i r :  r c l , . r I i o l l r j l ] t - p  r , v i . u h

t  i , , . :  u n i l * : r I y i r r . l  S  L , . i r  F o t r r b .  I i . r n * l s t o r l e .  ' I h e  5  t - e r .  p o . i n b  S a n r L u  t . , - ) r r , i

. r s  c ( ) r l t i n u o r : s  . r n d  c o n s l r i c u o u . s  w j - t - l r i n  t - h e  a r I ; . L : o V e L e c l  b y  t l r r s

I :eporb  -  t ^Jh i  l e  Lhe  H iawat -ha  seam wes  noL  n le { i su rec l

i  r t  Le f  t  Fo r  k  o  f  F  i sh  Creek  C . rnyon  h ;y  Lh i  s  a t r  bhor  a r  p rc r . , ' i ous ;

i n v t * s t i g . l : c - : r s  ( i . e .  E . l \ 1  .  S p r , e l t e r ,  h t . i l  .  D o e l - L i . g )  ,  t h e  p r e -

s e n c e  o f  t h e  R e i c h e r t  M i n e  ( U i a w a t h a  s e a m  a i - t : e r  D o e l l i n g )

j - n  S e c t i o n  2 0 ,  T o w n s h i p  1 6  S o u t h ,  l l a n q e  I  E e s t  s u g g c s t s  t h e

i - n t . u r s  L i t . i e I  p r e s e n c e  o f  t h e  F l i a w a t h a  s e d l l  i n  L e f  t  F ' o r k .

\ ! , J l r * re  ide r r t i " f  i ed  and  measurec l ,  the  F l ia rva [ha  searn  a r :h ieved

1' \
t l r i r r * } b I e t I r i c k t r e s S i r r a l l b u t o n e i n s t ' r l r c e ( 3 . : f e . : t

r t c t r t .  l . l - 2 ) .  I { o r . / eve r ,  coa l  t h i ckness  a t  ouEcrop  i s  i nva r i . ab l y  t t r . i nne r

t .  t i * r r - r  t l te  s r - rbsur iacc  th  i .c : f ' -ness.  T t re  Hicw. r  t ; l r , - r  : tBc i l l l  c lve l r^ - t ( - l ( ]s

5 .96  fe . - : 8 ,  i n  L l i i ckness  i n  t t i e  a re , t  i r ' r specbcc l  .  Sp* : , : i f i c  w ( t r - l (

c r cco rnp l i uhed  i s  shown  on  the  geo log i c  nap  ( [ ] L t c ; . l osL r re  1 )  , ] l 1 r l

co l u i una r  ou t c rop  secE ions  ( I ' i gu re  2  f o l l ow ing  pages )

We l . l  co .nso l i c l aL ,ed  sands tone  fo r rns  Lhc  r co t  * r l * l  I  Loo r  o r

t i r e  t l  i awa tha  deam in  the ' * i : o r i t y  o f  l oca t i r : r r s  i nspec te r i  a lon , ;

ou tc rop .  Th i s  s i t , ua t i on  p rov i rS .es  exce l l en t .  m in i -ng  co r r r - l i t i ons

and  h igh  coa l  recove . r y  pe rcen tages  as  i  s  demons t ra ted  by  90

1p 'o  9  6  percent  recovery  o f  the Hiawatha searn a t  the K ing Mine
U I ' t  \

approx ima te l  y  f  i ve  m i les  NNE o f  t l r  e  s tudy  a rea .  \  * '
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l r o l . : s  i - r ' r  L l i e  v i c i r r - i L y .  T h i s  p r o h  j L i c s  s u l ' r r r f  L  . . ' u  i u L - l L r l u L  L v , r

b c y o n d  w h i : I L  c a n  b . :  g l e a r i e d  f  r o m  j - n : : 1 :  e c L  i '  n  o f  L l t ' :  o u t " J r o p  '

, , , " 1  r - r r r . . r l j t 1 ,

T t i e t o I I ( : w r n g T a b L e ( a f t e r D o e l L i n e l ,  . , i - ) p r o v i c l c : ; : ; ' - . r t t t < :

ioc l icaLiorr  o f  t f re  average coal  r :Jr r . . i l  j - t .y  o i  L i rc- '  L l i t :L ' ' - :  : ; ' " : ' -u t t r  " l

c o n s e g u r : o c r j .  
. ,  

F u r L h e r ,  m : r e  d e E a i l e c t  q u a l  i l - y  r I I d l y s L : l  c ' r t L  i r t t ' L y

be obta ined through a dr i l l  ing, /cor lng progrc{n (see Conc: l -us ic ' t r -

Recom$endat ions)  .  Average coal  analyses (af ter  Doel l ing)  in-

1 d icaLes that  t l re  coal  presen:E in  the l { iawaEha,  Bl ind Canyon and

-

s h o E t  t o n s  p e r  a c r e  f o o t )  .
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( l l i a w a t - l r a  s ( r a i l r /

t,

1

L

r  ' ! ' -

t .
".\



r

783.25 Cross sect ions,

See enclosed Cross

Maps and Plans

sections and Maps



UMC 784rLL Operation plan

The foLlowing is a descript ion of the profosed mining operation
includung mining procedures and enrgineering techniques , a Lso annua I and
total production of coal anticipated, a map of the enist ing minel and the
proposed areas of annual deveLopmeflt .  Also lncLuded is a List of the surface
and underground equipment to be used.

Construction and use of dams, earbankments, pondsr and other water
poLLut ion controL fac i l i t ies are ind icated on the enclosed maps.  Coal
handLing faci l i t ies include a primary surge bin, crushig and sizing
equipment inclosed in a s teel s tructure, conveyor bet-ts carrying the coa 1
to stockpi l ing towersz and truck loading conveyors. These are aLso indicated
on the enrclosed rnaps.

Removal of the above wiLL be as described in the included section
on reclarna tion.
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POST A COPY OF' THIS PIA}I NEAB EACH PORTAT W}IXNE WOBIGR,S EI\TTER
THE Mrr{E 'rN SIteH A }4ANIfER-SrA{ts-SAfrS " pt4IS $ILL,,BE AVAII.AFLE .TO
TllE I'IINE WORKERS;

ROOF CO}ITNOI PI"AN

I

A.

. DoTc F.b 13 ,

Company

Address

. :

Gene tal

I  q t g
r r . '

Co-op Mlne

Huntington

Infonratlon'

Ufne I *D"  NO" 4a-ooo8t
: " - :

Ut&h-

B.  Mlne Co--oP Mlne

Mlne Locatlon

D"

C. Locatlon. (r.eference to neareet hfgllwat roriter-Ofreotf-onf"
dtstaree) I/2 _n-11e_g_ North Off .Rpcte No._

Type s ( e ) gr Plen.i *.-PArt- ,"4 u Baslc roof support wlth ' eoal
goo|-(qp.ot boftrngl 

-Part tE'"" roof supiiort hirrtng retr.eat 
-mlntng

FArt "cli f.cot _spppp_"ft .tg:g_h" p-g_f _ ,

and

Immedlate Roof
Coa l

Maln Roof Sandy Sha1e or Sandstone

Yi€:;f*:ffii'{:E

-,? =J S l i
upersedes

Bottom

T;l Ule
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lns Ual led torque

Flrit s

lb 6,a,,g

qrr l  h

"b3o 
t ' ) l/s 
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L " Ivlaterlal used in conjunctlon wlth Roof B_olJs

Wooden Cross Beirs ;  *Crossbars,  type and s lse*-Crossbars shal l
be of straight graln sol ld luood anO they shal l  be not less than
3- -1nches th1ckbyB-*J .nchesw1de.o fva ry1pg1eng th0

Wooden Planl{s:  *Planks,  s izc--A rn in lmum of  l - - lnch th lck by
B--tnehes tr ' ide of varylng length o Crlbblng blocks, slze anb,
shape--  Cr ibblng b locks shal l  have f la t  paral le led s ides and
be not  less than J0-- lnches in length.

wood.en Boards Mlnlmum of 1 u thl ch by B " wlde by 10 'r lorig o
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ROOF SUPPOFT MATERIAL--COI'ruEhI|IOI'IAL OR TEMPORARY AND SUFPLEIIII..I$AL

ng?. l.g.sF*.th.al*{J+c.hg-s.--,. sp,tt.t ppPts qLe}};}q _e,,_a_glggs::i.qg!;Lo*gl
. o

area equal-t-o that requlred f or round posts of equlvalent length "F - .  . r - t  r t  t r  r , i r . r r r r r r r  r  - r  r r -  r - r r r , r .  -  * r  
- r  

r n  r ' . - . * r r  v  
r r -

SJnaJ.Jer e.g.sts. m_ay_ bS ,u,sed..p.rgJljleg, thsy jLtp s.gt-tg gtqptsrs q*

p.qovlsle qq,ul,yaJejr3 suppoJt "

lhelr strength,

*Cap blocks,  s lze,  and shape--Cap Blocks and footers shal l  have

{la,f  p+qa4,ejgd slded and be qq!_lqss than
\  ' , t

,  r t ' .
I  r \ : f ,

. t  t
r q r

i \
l n  s l ze  o

Wedge s,

(Tnse rt MinirnunF

size and shape --I/O,, x 3 l/Z x 10 " MlnJ munl

*Crossbars , t ypeand .s1ze- *C} .e$sbarssha11beof

sol ld wooci and th_qp Ehal1 be not le"qs than 3-lncheF thlclr b
a

B-lnche s rn:19e 6 r va rlr lng ,length o 
'!

% . .  r ,  J  r  r { r r i  v  , , . * * #  _ - . * *

*Planks, slze--A mlnlmum of ;  -- lnch thlck
f

B-lr{che s wld.e

gaJylng leqFth"  _._

4 r t

+Note: Whelg wood naterlaL ls used between roof bolt bearlngplatcs and the roof for add.lttonal bearlng surface, the use
shall be l'lmlted to Ehort Llfe openlngs (tot to ex6eed 3 years )unless treated,.

Dlmerrs ionp of  Post- -The length of  post  shal l  be as requlred and

4!qmq!e_r rnust be a leat I  lnch for each 15 lnches ln length but

e of  ?qst- -Round or  spl l t  o f  sol ld  st ra leht  gmln wood wl th

lh-e ends sawed sguare and free from defects whlch would affect

Crlbbing blocksl Slze and Ffrane*-,9_{1H,t,l3F',,bJ,ocF.q .
gl,ryll,elq4,,flldes end be nol-rqqq lJran 3o--lnches ln lensth.
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J { O FAPE HQUIPMEI{T AND SECTION

EACI{:

J . Lee l i lo rse Mine rs

' i . o Actrit- '  Hr-roI' BolF*t'

3  "  Joy Roof  Bo l ter

r1  o  Lee l r lo rse Roof  Bo l t * r

5 o Die se I  Shutt  le Ca:, 's

6  o  E lec t r ic  Shut t le  Ca: is

HAULAGE EQUIPI'IJ}IT ASSOCIATHD !\IIT}i

SEQUENCE OF IVIINING AND INSTATTATIO}I OF SUPPOKTS INCL{IDING
TEIvlPoFAmf SUppORTS: See plan part rA tr, t,B u, and xc rt

SIGHT LINES SHALL BE ESTABLISHED TO ASSUR.E THAT I4TNING
PRO.IECTIONS IN EIITILIES, ROOMS, CROSSCIISS, Ai{D PILLAR SPITS
AnE FOLLOI4IED;

t rn t ry  Wldth  18 r  - - tO,  (genera l ly  18 r  )  Centers  70r  - -100 r

Crosscub  Wid th  l 8 . l -  2C  '  ( genera l l y  tB  , )  Cen te rs  T j ,  - -  105  r

Room Wldth  18 r - -20 r  (genera l ly  A0 r  )  Cunters  60 r - -90 ' l

Room crosscut  t tutn 18 r - -20 |  centers 50 r - -100 r

Slope Width fanth::aclte ) DNA

Gangway Width ( anth yacite ) pi,tf,.

' '  l " l - l

1 '

o"

: 1 .' t \

I

I

J

, .  I ,

t

. l  A - / .  " - ,  
- l

i '

p  ,  a . . l

t h e  f o '  "  r ' t ' '  " 1  ' r ' r " ' l p t '  c ? ' r . i '  
- l  

" 1 . " :

" l  t  O  1 ' '  ' , , )  n r " r  J ' '  r .  - t r r - . " 6 . - { ' ^  r ' ' ' i

a 1 - l  ^ . , t I  + l : e  r r ' f - . { ' . t

"1 l- a:
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SPOT BOTTING OF DO1IBTFTIL ROOF ANEAS W}TBN N'ONUNT, MINING LEA'-ES
COAT AS THE MAI]V IMMEDIATE ROOF

I

SAFETY PNECA1NIONS

Thls is the nlnimum roof control plan and vras f.omulated for normal
roof. condlt ions whl1e uslng the nJ.nlng system(s) descrlbed. In , l
areas nhe re subnormal. roof condlt lons are encountetred, lndlcated
or antlclpated, the operator shall provlde addlt lonal Bupport
where necessary. If chapges are to be na4e 1n the minlng- system that
necessitates any change ln the roof control pLan, the plan sha1I
be revlsed and approved prlor to lmplementj.ng the new n1nlng system.

All personnel _requlred to lnsta1l roof supports shall be tralned
Py-a quallf ied supewlsor deslgnated by mii ie rnanagement before
b-e1ng asslgned to perform such worko Thls tralni.ng shall lnsure
-Enar such _peroons are famlltar wlth the functlons of the support
belng usedr_propel lnstallatlon procedures, and the approve6-
roof control plan.

Supervlsors Ln _cherge and mlners who lnstalL supports sha1l be
lnfonned of and approved ioof controL plan and iiry change 1n a
pr€vlously app roved roof oontrol plan no later than their flrst
worklng shlft followlng recelpt of the approved plan. As soon as .
posslble, but not later than three weeks-after recelpt of thls
apptlved -plan, _a11 ptevlslons contalned hereln shall be fu1ly
e.xplalned to all nlners whose dutles l€qulre them to be on a-qworklng sectionrr" All nerrr rnlnef,s ghall have the hazards of mlne
roof and rlbs and the content of tlls pLan explalned to theu before
they start to work"

SPOT BOLTING SAI,ETY PRECAIJTIONS To BE TAIGN

Roof bolts (spot bolt lng) shall be ln8ta]led 1n accordance ulth
roof. condlt ions, but 1n no case, sha11 spaclng exceed\ rr f e..t1
rengEnwr-se and crosswlse. Whe re roof bolts are lnstallad aE spol
locatlons, roof bolt lng shalr begln under safe roof and cbntinire
for the length of the advetise rrcof cond,ition untll safo roof 1s
agaln encountered. .

An approved- calibrated torque wrench that wlrl indicate the actual
torque ol _th9. roof bolts by a dlrect readlng shaLL be provlded on
each roof bolt lng machlne 1n ope ratlonr.

Imnedlately_afte" the-flrst bolt ls lnstalled ln each place, the
torque ^shaLl- be tested and tbErreafter at least one rooi' botf, out of
everXr four shau be tested by a gua11f1ed person. If any of the
bolts teste9 Og lgt_f-a1.1.vrltLln irre reeurr;a'renler inJ 

-rum"rrrfng
perwlously lnstaUed bolts qn'th1s cyeie should Ee'tested.o
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If the naJorlty of the bolts stlll faLl outstde the requtrred torque .
IpnBe, necessarX/ adJustrnents Sha1l be made tnnedlately" If, after
these adJu$trnents are madPr the requlrcd to rqu'e tanges. are st1il
not^obtalnedr. supplementam supports such as dlfFer€nt length
roof bolts vrith adequate dnchorage, posts, crlbsT or crossbars
shal1 be 1nstalled"

l lhen. roof boLts.(spot bolt lng) are 1nstalled lnby the outby oorne!
of the last open crosgcut, a sopt-check on torques shall be nade
durlng each 24-hour perlod on at least one out of every ten roof
bolts J.nstalled 1n such area. Suih torque checks are necessary
9l-1y on-?dvanclnF sectlgns +l vrorkl{ig pldces produclng coal du-r{.ng
any portlon of the afo tlEentloned 24--hour perlod.

The results of these test shall be recorded 1n the onshlft exanlnatlc
book" The rrecord should show the number of bolts tested and
number above and below the requltied range e

If the rEsults show that the naJod.ty of the bolts are not nalntrln--
1ng at-l_east ** 110 foot-pounds of torque or have Loaded up to
-E
wbere thEy exceed 275 foot--pounds of torque, suppleurentarT
Eupport such as addltlon€il toof bolts, longei roof botts wlttt
adequate ancholage, posts, crlbs, or cross6ars shall be lnstalled.

Devlces s.uc!_ ars spherlcal lrashers, an6le washers, or slotted wood
wed,gesr. slr?l1 be used to compensate foq the anglir when roof bolts
ar€ lnstaLled at angles gr€ater that 50 flom tFe perpend5.cular to
the roof Llne "
Ali roof bolt materlals shall be stored and handled 1n such a
nanner that }r1}1 mlnlml,ze nrstLng and/or danaglng e

At locatlons where roof_bolts are lnstalLed (spot bolt lng), the
flrst roof bott hole shdtl be dri l led to a adpih or at i66st-ia, '
above the anchorage horlzon of tbe bolts lnteilded for use to
determlne the natulre of the stra-ta. If the ar€a to be bolted
exceeds_20 feet, addit lonal test holes shalL be drl1]ed1at
1ntervals not to exceed 20 feet. .r

!* ' l t  Plabes used dlrect ly against roof e' *  P la tes  used aga lns t  wood e  I
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CI{APTER III  DaEe 2

bur race  rac l " l i t i es /  Cons t ruc t , i on  P1ans

'."1

3 r Z r L

3 ,2 ,2

3 .2 ,  3

3 .2 .4

3 .2 .6

3 .2 .7

{  S i te  has been selected snd preparat torr  is  near ing complet ion
under  permi t  #ACT/015 /0?5  (See  P laLe  lL I : t -b r .  P la te  I I I -2 -b ,
P l a r e  I I I - 3 - b ,  a n d  p l a r e  I V - 1 ) .

T h e m i n e i s a n o l d $ c l g t i n g m i n e t h a t w t 1 1 b e r e c 1 a i m e d ' b u t
the  p resen t  po r ta l  w i l l  be  c losed ,  aod  th ree  new por ta l s ,  fan ,
be l t ,  and  ln take  w t l l  be  deve loped .  (See  P la t ,e  I I I , - l ' b l r

Sur face  s t ruc tu res  w i l l  cons is t  o f i  a  s ing le  bu i td ing  comp lex
conta in ing shops,  par ts  warehousep bath house,  and mine of  f  lces;
t ruck scales,  welghman of f  lce,  caretaker  dwel l ing,  mine r r rn coal
rectever bin, lunp coal bin,,  cruoh{ng and slaiag structurer truck
Ioad out  b ins l  s tockpl le  to t rers,  and conveyors to  caxxy coal  to
s to rage  and  toad  ou t  s i tes ,  (See  F la te  I I I - I -b )

Coal  carr ied f rom the mine by conveyor  bel t  to  a rec iever  b iny
conveyed to the sizing and crushlng plant,,  the lurop removed and
dlv i r ted to the lump b in,  the rest ,  o f  the overs ize crushed,  and
the coal  s ized to meet  the var ious requi rements of  the d i f ferent
costomers,  then conveyed to the t ruck load out  b ins,  or  the
sLockp i le  8 r€8r

Power wtl l  be del i-vered by U P & L transmisslon l ines a t 12 1500 V.
d i rec t ,  to  a  subs ta t ion  (See  PLa te  I I I -1 -b ) ,  reduced  to  4L60  V .  fo r
the nr ine feeder  l ine,  and to 480 V.  for  t lpp le use,  and fo 2 l+0 V.
fo r  shop  and  o ther  us€r

"'\\ 
3o 2.

Water  fo r  ba th  house  and  ca re taker  d l se l l i ng  w i l l  be  hau led  f rom
spr lng in  Tra i l  Canyon to f  resh wat .er  s torage tanks.

Ind iv idua l  sep t i c  tank  sys tem,

, . i
; :

t, lli ,.i



784. 16 Recamation plan; Dams, ponds, impoundments, and embankments.

The fol lowing is a general descript ion of the hydrology of the mine
plan area,  and a rec lamat ion p lan for  the above named st rudtures.  Also
enclosed are maps and cross sect ions 

" , f  
the above.
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controt. systenr and strusturssr

Wa ter supply i none

Sedfunentqt, lon c.ontrol structures and diversiotrs I
$ e e  E x t b l t , V I I - e ,  a n d  a l s o  P l a t e  I l I * 2 - b

I i f fects  of  min i*g on sur face Hater .

E f fec t  an  hydro log lca l  ba lsnce  w iL l  be  rn in i , rna l  he t :ause  o f  t . l re
smq lL arnqunt of dis turbed a refl . ,

Contro l  p lans lnc lude a sedl -nrentat lon pond wi th dra ina6e aud
dlvers ion st ructures,  and a nt r ln th ly  r t ion i tor ing of  vJaLer
Ieaving the d is turbed 8r€8r

lr later senplea wl11 be eoltreeted one t ime each ntonl- lr  (no less

r:rr l lere l tr ,  leaves t l te rnine plan
dve the'.dl l turhed area i i  th,ere

' ' ' r . . . : - '

. i ] ' : . $ e e E x i b i . t v I l - b R e g { o n a 1 t r y d r o 1 o g y .. ,  ,

I ,, , l luntlngton Cregk,', es', noN,gsag through ,f,h'+ rnine plsn Ef,eo r, ,
t ,

, HunF{ngton Creek. There are a f ew seeps otr spnll sprlngs
coming from ttre ledges at, higher elevat,ione -that contribute

, ,  water  to  Bear  Crggk dur lng: the ear ly  pare 'o f  the seasonr  or
la ter durlng , yeg,ggl ",gf above norns I prectpi ta t,ton , but f ron
is seldm oboo,rved , in fhe wlnter months. . (Also "$ee Exibi t  VII-c) .

Sur fece wa: t€r  deve lopnent r ,  Corr t f ,o l  and d ivers ions, " ' ,

7 , 2 Su r face

7  . 2 .4

7  . 2 .L

7  , 2 .2

7 .2 r2 .L

7  . 2 .7 .2

\',br ': '
' \ . 2 .3

7 .2 . .3 .1

7  12 .3 .2

7  . 2 ,4

7 .2 .4 .L

7  , 2 .5

7 .2 .6

wa te rhyd ro losy  , ,  
,  ,

- l

T l le r in te r r [  o f  th i s  po r t i , on  i s  to  show the  su r face ,wa te r  charac te r i s t ] i c
o f  the  wa te rshed  a rea  ln  genera l ,  and  o f  the  m ine  p lan  a rea  in  pa r t i cu la r ,
snd the pos$lb le ef  fects  of  t t re  rn in lng operat , ion on the sur facc rurof  f ' .
A lso measures takei l  ta  contro l  snd m$i fnr ise t t tA;E 'ef feet l .  r  ' t  

. ,

Much of  the in forrnnLlon here ln,  ls  dsta f rom a repor t ,  prepared by
Mlke'thompson, l fydtologlst,  :regsrding the surface hydrology of the ' '

m ine  p lan  a rea . :A ls ,o '  p la t ,es ' to , , shoe , los&t ion  and  spec l f l ca t iqns  o f  .

,:l
t!r

I
,I
,l

I
t

i
I

recordgd p,  god sarnples wt l l
manganeEer and suspcnded

i-f,)
'  
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LABORATORY,.. I f {S.
Bncteriological a,nd C hem,ical A n alyait

40 WEST LOUISE AVENUE
. SAIT LAKE CITY, UTAH 84I I5

PHONE 485.5761

Nqnre * Qq18R.l$iFl,ug company ,.
' :

Addrers _ 53 West Anqel,o Avenue

__  . _Sa l . LLa l t e . -C i t y .U tah . I 4 t l 5

December 5

CERIIFICATE OF ANALVSIS

7 S* I  945
Unqgrground water received November

Ano | ys i r s t o r t odoo lNovember .16 , . 1978-- *--..

Turbidity

Arsenic ss Ar

Bicorbonole os HCO'

Borium os Bo

Boton ss B

Csdrnium qs Cd

Colcium os Co

Csrbonofe os CO*

Chloride os Cl

Chromium os Cr (Totol)

Chrsmium,a* Cr .(ljqx);,
:  

-  
1  , . ,

Copper sg Cu

ntr fitBA$ , .

-Liq----NTu

-650.0 .  *umhos, rcm

Tofql Hsrdness as CoCO,,

fron qs Fe (Tofol)

lron qs Fe (Fi l tered)

Leod us Pb

Mognesium os Mg

Mongonese os Mn

rltercury os Hg

Nickel os Ni

Nitrste os NO,,-N

Nitrite qs NO,,-N

Potqssium os K

Selenium qs 5e

Sil ico qs SiO,

Silver os Ag

s$.Na

.- *iB 2-..O--*. , ,mg /l

--9*. oZg- -ms,t

d"0 .001 *-mg,i I
69 .0

."*ry-mg1l

15.12._-_.__ . *_"_mg/l

7.85 Units

416,0-  ,msl l
346.  0.**,-. ,  _. . ._mg/l

<!. gq1-.--_-ms,/l

422 .  L2

!:-o!*- mg/l
0 .130

-.*-------r*--:*mg/ I
10 .00 I _ ms/l

*-9-0--.- 4- - -ms/l

4-q*gl-*- ms/l
.  4 .0- ---------'----mg/|
1a.  o01 ms/l

- -9-,-9-67- *n,sil

aL o9l- ---ms /l

*  37 ,9 !  . -msr l

! .093-  .  -ms. ' t

{_Q. o_o o*z _me,,l
{p1o_or_ .rng,, ' l

to: o_?**, -*ffig,,'l

4"oro l  -  mg; ' l

. . 2 , 485  .  - -mg l l

19,0,qt,  .  .ms,r l

--J : oo- -ms/l

' , .  , , . t
: a "  ..;:.: :  ]
:ii .': : 0.049  , ,

_mg/ |
uor ide 'uu , t ,

Ford Chemicol

f l l  rcpott l  .ot€ rubmiltad as fhs conl idrnt iol p'rgp€rty.of cl iontr.  Authorirot ion {or pvbl irorion o[ our rsporf$, cor1cluricns, or, cxlroct i
Ing oir yrr i f ton spprqvol or o mutucl protocl ion'fo'cl iontr.  rho pvbl ic ond ourtetvl1. 

"
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flJLVERT ADEQUACY
fc fr fs /r {c rt * fs rt fi * * * * fr * fr fs f€

Stneansssing , 
n :

Given: Area = 2:65 nli2 ,' 
'

Cunre ,Nr.Fnber ,estirlnte = 75' : :

FilC: r Peal< FICI* 10 y.ear,*ztt hbur ''stolTn', i,

" ,'' Feak litap{ 10 ,y-ean* 6 ,l.putl storrrl' , ''

' ' r rTe  
: _0 .405  h f i gs ,  .

10' y'ear'*. ,S hogl $totrn =
10 year-zt+ hour storrn ;

Wash adiacent to sediryt, ,'

Given: nre* ; o"'06 mi2 l' . ', , , '

129 lclf,s.

8?, efs,

B .

- . .' - , , .
, I

il
I\

. i i
' I

t
!
i

. l

t l ,
, \

1

:  r  ,  r ,  . :  . .  
l

Fincl: Peak Flow 10 yean24 :hour storrn
Peak Flow 10 yearb 6 hour storrn

Soj.utlon:
Tfum of concentr:ation - Kent I s Formula

Te = 0.178 lpurs
Pe.ak Flow

10 year'* 6 horr storm = 3 c{s.
10 Year-?4 hour: storm : 2 cf$.

.
i  r ' ,  

' , . ,  , ,

. . i . .  1 '

}



5=\..,

f r )
#

" n-1'

r;l
rl

t
,

t

-,{

, -L/ . ' ,.fr:
j i

: 0
i  . r  E
'1'21 F '

t ,
tl

t
f

I
t

\ rt i  
l z

/  [ o ,

lfo
li. '''!t--

,t

o t i

l ' i
[.-J
ll

i lt" i--
f of-* - o - =-*fi:"" 

| /""**
!f, 

1

t
:\ :

tl
ll
ll .
tt
Ir l \

\o** 
^---j

I  
. \ \  \'i \r

t t , , I

{  
- o .  1 8

F;;
m

ffi
It t/ , 1  ,/,/-

l(,
I

I
't-r 

f

*i
J

t

, :  l

t \
I t

,f
: l
fi,,'

l

\ .  I

i1l3{
0 . : , '

hirt
i%i!,*
rr.r:l€.l"

i:'l.l ,fi



,!;i:; =K4!$ i ; L;.-:, L #,ji"l-*]*-*,\{+i;}
iiiii:-iiffirft ;(ilffi(YJ

€
. tn

q

il

1

;*:* iiiii;:r.g \S\q;ff{" e;;i;"'i;\l;$g; ?";if i[tt]iEii;i: :s'iffi **r=\niffirr Ei
(gt

ca

ta

R ,' ( iRr

_f /';5ffi16;+?p.'\{*+\{*\=$+}S }=1"-%S=- $ -i =I r. : , .-. -_.:.-g-:!_c.
IE t

:.l

i i i: i<t

R l Yt= .,!p i
fu--i1} 6g -i=L

Ks,l=t vl

:le# .WiQ
-/=

(ll r

r/{ li | \ 'F )2 - \ \i" \ -{qF,F;;-/2 )(/-n" r..,.= s
:(1:i=5', "e \ r

:/:i-;ke=-_ t\rvr-+,X}I,l ..,;,,i l,M



f t  L ' r

'l
t

l
\
I

t

l {
\
I

\
; \
i L

It -
I
t *

(,
l 3 r

r t  t 5

) \
I  . \
t5J!

J

\  J /

)
a

{
l l

l - - -, \

1l
\  t r
Ut

I { --*-,-

r&
I\
: .-.?0-

I
>/'\--J

.!--
l g  l $

;w#

W
l ;- ' :-- J- \

t l

l 3

1

Figure 2l

TS0PLUV|ALS OF l0-yR 6-lrR pRtcu,ttAi lON lN
TT,NTIIS OF AN INCH

\ \
-  l t

t

, /  ]  /
. . t  I  /, (-/ ./

I

/
r ' \  ! '
H  \ _ / ,

t

f

I



I
i
Io

,  . r , . ' .  i

v i ,  t " a
l r

( l r  r  { "

L t r , r !  1  Q t c + r , \  t : . .  i ( ,
I

n  
, t

1 t *  t . + ' ( ]  t . r .  j  *  r  {  ,  , . .  ) " -  "  I ' ,  r : .

L ,  r . - , t

( 3 )

C'lr ; r r - t  2 *  5 J:  l l l ' ,AnhlA' f l iR l ) l i l " l " l l  HOl l  C'M' P'  ( : t l l 'V) ; : l { ' l 'S

l,Jl.'t.lt lNI,l,iT CoN't'1t0L

t

- t 8 ( )

l { r  B

-  r 3 6

-  1 4 4

t 5 2

l ? o

r 0 e

I
4 8

4 Z

to ,o00

s,c loo

6 ,C loO
5,O( )0

A . O 0 0

] . ( l o o

2 ()00

T  X A M P I  €

D '  5 S  i n c h . r  ( 5  O  l r r l I

O . 6 6  c l l

r !!''
o

( l )  l , f

r a  ? . 1

(5 '  2 .2

r S  i n  f r r f

frw
( l r r f l

3 . 4

6 , 1

6 .5

E N T R A N C f
T Y P E

h r  o d  r o l l

t l i l c r r d  l o  c o n t o t r n

! o  r l s P a

P r o i . c l i n e

tzl
Ir'
I
l
I

'ii

g

5
{,
c
f!,
l"-
tv
;b
q

cl

- ? -

, . - " t

-  r " 5

I
t .-

[d

ri)

ff
lrJ

{ I

d')

li.,

.(:

* . 6

( -'(-, -r {

?

A p r  t 1 t * * ,

- 6 .

5 .

4 .

. 3 .

, " . -

. .  1 .5

t - l u < r - f

5 .

$ "

z
d

t ,
F{
J

&
J

r:)
F()
:t
E
F

tn

I
I
I
I

I
I

I
I

I
I
I
I

t . .

L
I
i

9 6

8 4

7 2

5 4

t . o o o

8 O O

600
5 o 0

400

\ ' . .
, t \

a
td
I()
z
3

e
l-
pc
tlJ
iF_)
)u
tr{}

t.rJ

)--

;i
ci

v>
l&()
z.

(f

lrl
{9

r{

: t "
- ( )

-tt a

c

-  500

200

-  l o 0

/t'

,r{,

{ a

.10

l i U [ t [  a r i  O t  i r t ] t ] L  l C  R ( ] A ( J S  J A f i .  1 9 6 5

I t  p t r  r c o l r  l ? )  o r  ( 3 !  P r o i r c l

h o r i r o n l o l l y  l t  r c o l l  { l } .  l h r t t

u r r  r l r l i l h l  i n c l i n r d  l i n r  t h r o * g b

0  r r r d  O  r c o l r l .  c t  f r l . t r t  c '

i l l * r l  r o r r { .

-  
" o 1

" 6 0
- 5 0

* 4 0

30

" 2 0

- t o

* 8

* s
* s
- 4

- l

- 2

5 C A r . . E!1U
D

( 1 )

I t l

t t t

T
r.J

r)
lr
"il

rt
F
r/l

2 f

2 4

z l

I E

. 5

t :s  . .

r 5

t 7

" 5

C.^ tu. - t  4J*0r^{-  * r }

D* t,J , :

D" s tJ >t

4 s s.{ h{ (,

ld+... /( F to . {  - -

- { ( r 1 ( * * - ' ' .

t3o  c  {s

$o-  A .o

H blp E

- f * .  I  p t - *

J.* * t  * -  , tr  o

/

I t  a a  t  h r { * . F e J { o  - f l y c  * {

t",'rJ

Cut 'a r {  J i ^ r , r ( { r r - r c f i t < t / Q d 6 o  i " , .  1 .  s

e * t / t < - r * n , n - c , n -  *



J . 5

C|IAPTER I I I  page

l{ec larira ti on I 'Ia rr

i  . i
I  r l .

i  
t \q

r - s
r \

3.5 .  r

3 .5 .2

3 .5 "  3

3 "5 .3 .1

3 0  5 .  3 . 2

3 .5 .  3 .  3

3 . 5 . 4

3 . 5 .  4 .  I

Co t rE .e rnporaneous  rec la tna  L ion  w i l l  cons is t  o f  reseed ing
di tch banksr  porr ' rJ  barrks and other  areas that ,  have beei r
d i s tu rbed  dur ing  cons t ruc t ion  o f  sed i rnen t  and  su r face  wa  f  e r
co r t t r .o l  s t ruc t ,u res .  A lso ,  rec la in r ing ,  co r r tou r ing ,  a r rd  reseed ing
o I  a r e a s  p r e v i o u s l y  d i s t u r b e d  t h a t  a r e  n o  l o n g e r  i n  u s e .

I f  a  n e w  a r e a  i s  t o  b e  d i s t u r b e d ,  t h e  s u r f a c e  m a t e r i a t  w i l l
f  i r s t  be  removed  and  p laced  in  s tockp i les .  Ber rns  w i l l  be
constructed around the bot , t ,om of  the stockpi le  to  catch any
d i r t  tha t  m igh t  be  washed  o f  f rom the  p i le ,  the  p i le  w i l l  be
reseeded to prov ide temporary vegi ta t ive cover  t ;  he lp prevent
wind and water  eros ion.  A s ign wi l l  be p laced on the p i le  to
i d e n t i f y  i t .

Irina I abandonment

upon complet ion of  min ing opera [ ion,  the por ta 1(  s  )  s t ra l l  be
pennanen t l y  sea led  to  p reven t  en t ry .  Permanen t  sea ls  w i t l  be
designed to wi thstand any ant ic ipa ter i  wa ter  pressure tha t ,  rnay
d e v e l o p .  (  P l a t e  I I I - 5 )

AlL machinery,  equipmenL,  and st , ructures shal l  be renovecl  f rom
the permi t  area in  not  more than s ix  months f rom the dare of
the c.omplet lon of  min ing opera t , ions.  (  784.  13 (b)  (  t )

Danrs ,  ponds ,  and  d ive rs ions  w i l l  be  reg radec l  to  the  approx in ia te
or i .g inaL  con l .ou r  o f  thc  land l  excep t -  i - t  t t ra t  d i ve rs io r r  i s  a
bar row p i t  ad jacen t .  to ,  o r  a  par t  o f  a  road  o r  pac l i  t r "a i l
t ha t  i s  to  be  le f  t  as  a  pennanen t  road  o r  t ra i l .

Bac [< f i l l i ng  and  g rad ing

D is tu rbed  a reas  w i  11  be  back f  i  l l ec l  and  g rac led  in  no  I  r l ro re  than
six  ntonths f  ronr  t t re  r la  te  o l .  cornplet ion of  the rerr rova I  o f  sur face
s t ruc tures r  snow depth and wea ther  perrn i  t [ i . r rg  r  o  r  s  ix  n ion ths
f rom t t re date the work can begin.
B a c k f  i l l e d  m a t e r i a l  s h a l l  b e  p l e c e d  t o  r n i n i n r i z e  a d v e r s e  e f  l e c  t s
on  g round  wa te r ,  n in i rn i ze  o f f - s i te  e f fecEsn  and  t ,o  supporE  t -he
pos tmin ing us€c

Higtxoat ls  wi l l  be renroved or  reduced except  where Ehe h ighwal l
is permanent, ly stabte and,/or said removal wi l l  endanger the
ti fe of the machlne operator atEempt, lng the removal.

Back f l l l ed  a reas  sha l l  be  res to red  to  a  con tour  tha t  i s
compat ib le wi th the natura l  surroundings and is  capable of
suppor t ing the post  min ing land us€.  Where pract icable and
appropr la te l  such  eon tour  sha l l  t he  approx imate  o r ig ina l

con tour .

3 .5 .4 .2
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( l u I  a l r d  f  i  l -  L  t e r r a c e s  h J i l l  b e  u s e d  w l r e r e  r e q u i r e c l  i t r  o r d e r  t c r
L : o n s e r v e  $ o i I  m o l s t u r e r  € o s u r e  s t a b i l t t y r  d n d  c o n L r o l  e r o $ i o n
o n  f i , n a l  g r a d e d  s l a p e s .  l f e r r a c e $  b J i l ]  m e e t  t ] r e  r u q u i r e t r t e t t L $
o t  U F , I C  8 1 7 . 1 0 1  ( 4 )  ( i )  r h r u o g h  ( i v )

R e d i s t r i b u t i o n  o f  s o i l  w i l l  j . n c l u r J e  c o v e r i n g  a l I  d c b r i s ,  c o a l
o r  o E h e r  n r a  t e r i a  I s  c o n s t i  t u t i n g  a  f  i r e  h a z a r d  ,  i r r  a  1 : l a c e  a t r d
r n n n e r  d e s i g n e d  t o  p r e v e n t  c o n t a m i n a t i o n  o f  g r o u n d  o i  s u r f a c e
w a f e r .  S o i l  w i l l  b e  c o m p a c t e d  o r  o t h e r w i s  s t a b i l i z * : d  i n  p r e p -
a r a t i o n  f o r  r e s e e d i n g .

l t e v e g i t a t i o n .

T h e  s o i l  t h a t  h a s  b e e n  r e d i s  t r i b u t e d  a u d  c u r r t p a c  t t : r l  w i  I  I  l i e

c o v e r e d  w i t h  t h e  s u r f a c e  t n a t e r i a l  f r o n  t l r e  $ t o c [ < p i 1 u s ,  r ) r

r r ther  so i l  Eha t  has  been | ,es  ce{ l  aud f  ound to  be  su i  ta t t  I , :  ; rnq l
a b l e  t o  s u p p o r t  v e g i t a t i v e  c o v e r .  S o i t  w i t l  b e  [ r r u 1 r ; r r t r l  l - o r '

s eed ing by ha rrowing or I ' l  na I  g ra d ing '

S e e d i n g  a n d l o r  f , r a n s p l a n t i n g  r . i i  l i .  h c  d o t r e  c l u r  i r t g  t  l t . :  : i L r a $ o 1 r

n r o s t  f a v o r a b l e  I r i r  p l i l n t i r r g r  f i $  d c L s r r r r i t r c r l  i r o t r t  i t t l " o t " t t t i t t . i r r t

s U P t l l i e d  b y  a r e a  e X p e r i u r e r r t  s [ a t i o r l s ,  { ) f  b y  p t . r j v i u L t :  : r r r * t l i r t l .
e x p e r i e n c e s  a t  t h e  m i n e  s i t e .  S e  e d i r r g  r ^ r i  l  I  l l u  d o l i *  I t y
b r o a d c a s t i n g  w i L l r  c y c l o n e  t y p e  s e e d e { ' ! i  p  f u i . l u w r i ( 1  [ , _ ] '  l t a  r r ' i , i , . . i . r r ,
( S e e  e x i b i t  ' h '  f u r  s e e d  r u i x L u r : c  t . o  t l t  u $ c . . 1 , )

( S e e  e x i b i t  ' h ' )
( s e e d  m i x t r . r r t  )

S C $  v e g i t a t i . o n  $ u f v e y  c l r a r t  w i . l  . 1 .  b , :  t r )  c o u r l ) a  r e  L l r r :  ; ; r L i i l i r t l
c o V t : r ' 8 [ I d  p r o d u c t i v i . t y  [ o  t r r H i l S u r , c  L i r r :  s i l ( ] ( : ( . , $ - . i  r - r l '  l l i r :
r e v e g i . t a t i o n  o p e r a  I i o r r .  (  P l a  t e  t . X - -  f  )  l { l r * : r r  r r u r r r l r l i : 1 . . - , t l  ,  , , ,  r ' r ) r r r r i i
c o v e r  € # r r ; r  w i I l  e q u a l  a t  l e a s t  ? Q " i , .  ( ) I '  L l r c  ( ; ( - i v r ' r  I  i : ;  t , t . l

on  t l re  survey  char t ,  o r  i  f  cover  i s  duLcrnr iu r ,d  Lo  1 , , . :  u t l r - ' t l r r . i  L r . :
t ,o  con t ro l  e ros  ion ,

Resaaded trgr wtl l  .be mmrltored one t lme each nrou th during
the  f l r sE  g re r lng  season  a f  te r  p lan t tng .  P lan t i r rg  w i l l  be
rePea gpd',tsbffi and w-her€ nsse$s9 rf . When the percen t of cover
hss,,resehsdl,the rsqlt i .red,: l . .gTelr l t  wtt l  be checkecl f  r :r  cov{'
and,,, praduetfvl Uy , ln: eoupn f laon fo the SCS s urvey ctra r t i
esch of fqllarrlng two years!

'  

.  
j .  

:
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UFIC 78!+.2.4 Transpor tat ion fac iL i t ies.

eross sect , ions.  The steep cut  s lopes are addressed in  the inc luded s lope
stsbl l i ty  analys is  by Darnes and Moore.

t

HauI  roads wi l l  be a width of  30 feet  road sur face,  not ,  incLuding
the wldth of drainage and/or dlversion ditches at the side of the road.
The grade is approx. 4' / . ,  They wil l  be surfaced with at Least 6 inches of
crushed rock mater ia l .

Supp1y and equipment, roads wilL be 20 to 25 f eet wlde, not including
the wldth of drainagl and/or diversion ditches at the side. The grade wil l
vary f rom 47. to not more than 107" r and will be surfaced with crushed rock
materla I  wherever i t  is necessary to prevent rutt , ing or mudding.

Al-L roads wilL be sprinkl.ed with wa ter or chanlca l ly trea ted to
contro l  dust .

a+

a
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25t) East Broadway, Suite 200' i
Salt Lake City,.Utah 84111
(801) 521-e25s
TWX; 910-925-5692 Cable address: DAMEMOIiE

IvIr. Wende 11 Owen
Co*op Mining Company
Box  300
Hunt ington r  Utah 84528

Dear  Mr .  Owen:

Feb rna ry  20 ,  f 981

Summary RePort
Slope $tabi l i tY AnalYses
Bear Creek Portal
Access Road
Near Hunt ington, Utah
rog go-oP 4iglr-ts co$P*nY , , -..

, . a \

11

TNTRODUCTION

This report summari zes the result,s of

of  the slopes along the Bear Creek Portal

northwest of  Hunt ington'  Utah.

our  s tab i l i tY  ana lYses

Access Road located

PURPOSE AND SCOPE

The purpose and scope of this study were planned in

discussions between Mr. Wendel l  Owen of Co-op Mining and

Mr,  B i l l  Gordon o f  Dames & Moore.  In  genera l ,  the purpose o f

this invest igat ion was to analyze the stat ic factor of  safety

of  the s ide-cast  cut  and f i l l  s lopes a long the Bear  Creek Por ta l

Access Road.



Mr. Wendel l  Qwen,
February ,  20 ,  t98 I
Page  -2 -

BACKGROUND

The Co-gp Mining Comp any is in the process of reopening an
abandoned coal n:ine at the Bear creek port.al. several abandoned
faci l i t ies fron a previous mining effort.  exist near the portal.
we understand that the existing old portal will be used for
ventilation of the new mine. The mine is located on a steep
slope in the wasatch Blateau and access to the portal is by a
tygical unsurfaced access road constructed by conventional side-
cast methods .

Co-op l4ining Conpa4y was issued a citation by the DepartfiEnt
of Natural Resources Division of OiI,  cas, and Mining. The nature
of the violation was with regard to the placement of side-cast
cut and f i l l  naterial on steep slopes (20 degrees or more).
Regiulations require that such fills achieve a minimum static
fac to r  o f  sa fe ty  o f  1 .5 .

'.\ An engineering geologist frqn Dames & Moore previously visited
the site and performed a reconnaissance survey of the area and..
sidesJ.opes in question. Laboratory tests have been performed on
samples of the side-cast cut and f i l l  material obtained at the
site. These l .aboratory tests included sieve analyses and
Atterberg Limits. The results of these laboratory tests, a
discussion of our site reconnaissance survey, and a sunnary of
our conclusions were presented in a report dated December 29, 1980*

* "Repor t f f ia l
Hunt ington,  Ut  ah,  For

Consul ta t ion,  Bear  Creek Por ta l ,  Near
Co-op Mining Company. "
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sITF CONDTTIONS

The general location of the Bear Creek portal Access Road
is shown on prate 1, pr.ot p1an. side-cast cut and f ir .r  areas
as determined by others are also indicated on plate 1. Thel
sLopes in the area of the Bear creek portal are generaLly steeper
than 20 degrees and the access road has been constructed by con_
ventional si.de-cast methods. The material being excavated and
forming this side-cast cut and f i l l  typical ly congists of f ine
and coarse gravel and cobble sized pieces of si l ty sandstone in
a sandy and silty clay matrix. Calcium carbonate derived from
the cenent in the sandstone is also present.

The surface of the side-cast material is quite firm, whi ch
we believe to be related to the composition of clay and calciurn
carbonate in the soil. The clay acts as a binder and gives the

'_ soiL cohesive strength and the carcium carbonate tends to cement'1, 
the soi l  part icles together. As discussed in our previous retter,
the calcium carbonate cement in the soil probably provides a
signif icant component of the factor of safety of the side-cast
f i l l  material.  However, the determination of a numerical,  value
for the inf luence of the carcium carbonate cementation wourd be
ve ry difficult to accuraLely determine.

SOTL PROPERTIES

Based on the resul ts of
o f  the s ide-cast  cut  and f i l l

laboratoqf tests performed on samples

mater ia l  f rom the Bear  Creek por ta l
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s i te  and our  exper ience wi th  s imi lar  so i ls ,  we have assumed the

fo l l ow ing  so i l  p rope r t i es :

S ide -Cas t  F i l l  Ma te r i a l

Ang1e of Internal  Fr ict ion

Cohes ion

Uni t  we j .ght soi l

Natura l  So i ls

Ang1e of t rnternal  Fr ict ion

Cohesion

Uni t  we ight  so i l

+=

6=

260

350 ps f

98  pc f

26.'.

700  ps f

120 pc f

0=

6=

SLOPE STABTLTTY AT{ALYSTS

To aid in evaluating the stability of the side-cast cut and
fill material of the Bear Creek portal Access Road, a computer

rl.{ slope stability analysis was performed. The cqlputer analysis
'ut i l ized 

a simpli f ied Bishop's Method in computing the long-term
static factor of safety of the slopes. Due to the l imited
laboratory and field data, and the uncontrolled method in which
side-cast cut and f i l I  rnaterials are placed, ultra conservative
soi l  strength parameters were used in the computer analysis. A
Geometric cross-section of a cri t ical section ut i l ized in the
analysis is shown on Plate 2, Slope Cross Section. I t  was also
assuned that a phreatic water surface would not develop in the
slopes of the embankment.

The cqll[)uter prograrn anaLyzed the slope stability by searching
a spec5.fied cgaltdinate grid area,far the center of the circle
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Stability of the. slopes wiLJ. be infLuenced by the degree
of saturation of the exist ing soi ls. Therefore, surface drainage
must be channeled. to mj.nimi ze runoff over the slopes. Hor,rever,
clurLng wet periods of the year, smail localized slides and sloughs
should be anticipated alorrg the slopes. Hqrever, these occurrencea
should be minor. The performance of these side-cast cut and fill
slopes is anticipated to be similar to virtuarly identicat side-
cast cut and fill slopes along the nearby road leading to the
Trail canyon portal. These s lopes have been stable since their
construction, varying from l0 to 25 years ago.

Based on our glope stability analysis and observations made
during: our reconnaissance visit to the site, it is our opinion
that the side-cast fill mdterial located along the aear creek
Portal Access Road general ly has a long-term stat ic factor of
safety of 1.5 or greater and yi l l  perform in a satisfactory
manner.

o00
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We appreciate the opport,unigy of performing this service
for you'  r f  you have any guest ions or require addit ional  informa-
t i on ,  p l ease  con tac t  us .

Very t ru ly  your$,

DAI\,IES & MOORE

4Hi
Associ.ate
Professional  Engineer No.  3457
$tate of Utah

\
I

I

rc*,f&t,4 ts?rL
Douglas G. Beck
Staf f  Eng ineer

; 
WJG,/DGB/wb

'-r::rr Attachments t'
c.
\

P la te  I  p l c l t  p lan
P la te  2  -  S lope  Cross -Sec t ion
Computer Anlaysis Results

cc: Department of  Natural  Resources
Div is ion o f  Oi l ,  Gas and Min ing (2 )
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I UMC 8L7 .22 Topsoi 1; remova I

Topsoi l  shal l  be removed f rom areas to be d is turbed pr ior  to  that
disturbance, except in areas where removal by the use of conventional
machines would be unsafe or  impract ica l  because of  the s lope or  other
condit ions of the terrain or because of the rockiness or l imited depth
o f  the  so i l .

UIVIC 8L7.23 Topsoi l ;  s torage

Topsoi l  wi l l  be s tored in  the pernr i t  area and w111 be protected f rom
wind and water  eros ion.  Topsoi l  s tockpi les wi l l  be so designated by s ign
to prvent i ts use or misuse by company or other personnel.

UMC 817 .24  Topso i l ;  red is t r i bu t ion

At  the t ime of  f ina l  recLamat ion of  the mine p lan area,  the area shal l
be regraded to i ts  approx imate or ig inal  contour ,  and the topsoi l  shal l  be
redis t r ibuted over  the sur face,  prepared for  reseeding and reseeded as
described in the section on recLamation.

UI*{C 817. Topsoil ;  Nutrr ients and soi l  amindments.

In vierv of the fact that there is a continuation of sUudyr exPeriment
and progress in  a l l  f ie lds of  sc ient i f ic  endeavor ,  inc luding soi l  handl ing
and nutr ients,  i t  is  the opin ion of  the operator  that  i t  wi l l  be bet ter
to obta in the best  in format ion and methods that  are avai lab le at  the t ime
of reelamation than to determine this at the present t ime.

I


